Involvement of oxygen free radicals in the serum-mediated increase of benzoquinone genotoxicity.
The genotoxicity of benzoquinone (BQ), a toxic benzene metabolite, is greatly enhanced by the presence of fetal calf serum (FCS) in the incubation medium. The FCS effect is abolished by heat denaturation of serum proteins and is slightly decreased by dialysis. In the present study, we have further investigated the serum effect on BQ genotoxicity by measuring DNA damage produced in peripheral blood mononuclear cells (PBMCs) using the Comet assay. We have also evaluated the effect of human serum and rat liver post-mitochondrial fraction (S9) on the DNA damage produced by BQ. Both human serum and a rat liver S9 enhanced the genotoxicity of BQ in a manner similar to FCS. Gel filtration experiments showed that all the enhancing activity of the serum eluted with the high molecular weight fractions, suggesting that low molecular weight serum constituents do not play an important role in modulating genotoxicity. The genotoxicity-enhancing activity of serum was inhibited by the iron chelator deferoxamine and by superoxide dismutase and catalase. Incubating PBMCs with BQ in the presence of FCS also resulted in the accumulation of intracellular peroxides as demonstrated by loading the cells with 2',7'-dichlorofluorescin diacetate and analyzing for peroxide formation by flow cytometry. These results indicate that oxygen free radicals are involved in the enhancement of BQ-induced DNA damage by serum. We hypothesize that enzyme activities that reduce BQ by transferring single electrons could be the source of the oxygen free radicals.